Ab initio/GIAO-CCSD(T) study of the trimethyl- and dimethylsilicenium ions: structures, (29)Si, (13)C, and (1)H NMR chemical shifts, and IR spectra.
The C(3h) conformation of the trimethylsilicenium ion 1 was established to be the preferred global energy minimum structure based on energy calculations. Because C-H hyperconjugation occurs least favorably in this conformation of the analogous tert-butyl cation, it may not contribute in large part to the stabilization of this cation, especially given the ineffectiveness of the 3p-2sp(3) overlap that would need to be involved. This is in contrast with the preferred C(s) global energy conformers of the tert-butyl cation. The C(2v) structure 4 and C(2) enantiomers 6 and 7 are the preferred conformations of the dimethylsilicenium ion based on energy comparison. None of these structures have C-H bonds ideally oriented for hyperconjugation with the empty p orbital of the cationic silicon, indicating that it does not likely stabilize the ion to any significant extent. The computed IR spectra and (29)Si, (13)C, and (1)H NMR chemical shifts of the isomers were also discussed. Whereas the studied alkylsilicenium ions are thermodynamically stable, their observation as persistent ions in solution is much more difficult because of their kinetic instability toward varied electron-donating solvents.